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         Unit 1 

Chemical Combination 
 

metals  Non-metals  

They are elements which have less 

than (4) electrons in the outermost 

energy level. 

They are elements which have more 

than (4) electrons in the outermost 

energy level. 

Solids - except (Mercury "Hg" is 

liquid). 

Solids – gases – except (Bromine "Br" is 

liquid). 

They have metallic luster They have no luster 

They are malleable and ductile They are not malleable or ductile 

They are good conductors of heat 

and electricity 
They are bad conductors of heat and 

electricity – Except (Graphite "Carbon" is 

good conductor of electricity 

 

Chemical Bonds  

 
Positive ion  negative ion 

It is an atom of metallic element 

that loses an electron or more 

during chemical reaction. 

It is an atom of nonmetallic element 

that gains an electron or more during 

chemical reaction. 

 

It carries positive charges equal to 

the number of the lost electrons. 

It carries negative charges equal to the 

number of the gained electrons. 

 

The number of its electrons is less 

than the number of protons inside 

the nucleus. 

 

The number of its electrons is more than 

the number of protons inside the nucleus. 

The number of energy levels is less 

than that of its atom. 

 

 

The number of energy levels is equal to 

that of its atom. 
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Types of covalent bond:  

1-Single covalent bond: It is the bond which arises between two nonmetal atoms, 

where each atom shares the other atom with one electron.  

2-Double covalent bond: It is the bond which arises between two nonmetal atoms, 

where each atom shares the other atom with two electrons.  

3-Triple covalent bond:  It is the bond which arises between two nonmetal atoms, 

where each atom shares the other atom with three electrons.  

Ionic bond  Covalent bond  

- Formed due to: Electrical 

attraction 

Between two different elements 

(metal "positive ion"- nonmetal 

"negative ion") to form compound. 

- Formed due to: sharing of one pair 
of electrons or more      Between: 
two similar nonmetal atoms to form: 

molecule. 

two different nonmetal atoms to form: 

compound. 

 

Chemical Combination  

* Valency: It is the number of electrons that atom loses, gains or shares during a 

chemical     reaction.                                                   

Ionic bond  Covalent bond  

It is a bond resulting from the electric 

attraction between a positive ion and a 

negative ion.  

It is a bond occurred among the 

atoms of non-metals through the 

participation of each atom with 

the same number of electrons to 

complete the outer electron shell 

of each atom  
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Atomic group: set of atoms (of different elements) joined together behave like (1)    

atom during chemical reaction.  

* Chemical formula: It is a formula that represents the number and types of the 

atoms in a molecule.  

Compound  Chemical 

formula  

Compound  Chemical 

formula  

Compound  Chemical 

formula  

  

Monovalent  Divalent  Trivalent  

- Hydroxide     (OH)  

- Nitrate           (NO3)  

- Nitrite            (NO2)  

- Ammonium   (NH4)  

- Bicarbonate  (HCO3)  

- Carbonate  

(CO3)  

- Sulphate    

(SO4)  

- Phosphate (PO4)  
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Sodium 

Chloride  
NaCl  Aluminium 

Sulphate  
Al2(SO4)3  Magnesium 

Hydroxide  

Mg(OH)2  

Sodium 

Nitrate  
NaNO3  Aluminium  

Carbonate  

Al2(CO3)3  Magnesium 

Sulphate  
MgSO4  

Sodium 

sulphate  
Na2SO4  Aluminum Oxide  Al2O3  

Hydrogen 

Chloride  
HCl  

Sodium 

Hydroxide  

NaOH  Water  H2O  Calcium 

Carbonate  
CaCO3  

Sodium 

Carbonate  

Na2CO3  Copper 

Carbonate  
CuCO3  Calcium 

Sulphate  
CaSO4  

Sodium 

Oxide  
Na2O  Carbon Dioxide  CO2  Calcium Oxide  CaO  

 

 

        Compare between acids and bases  

 

         Types of Compounds:  

Oxides: They are compounds resulted from combination between oxygen and element 
which is metal or non-metal. 

 

 

 

  

Acids  Bases  

They are substances which dissolve in 

water producing positive hydrogen 

ions (H)+.  

 

They are substances which dissolve in water 

producing negative hydroxide ions (OH)-.  

The symbol of acids begins with H.  
The symbol of alkalis ends with OH.  

 

They have sour taste.  They have bitter taste.  

They change color of litmus 

paper into red:   Due to 

presence of hydrogen ions 

(H)+.  

They change color of litmus paper 

into blue:   Due to presence of 

hydroxide ions (OH)-.  

Ex: Hydrochloric acid (HCl)  –  

Sulphoric acid (H2SO4)  

 
Ex: Sodium Hydroxide (NaOH) -  
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Metal oxides  Non-metal oxide  

Formed from combination of oxygen 

with metal.  
Formed from combination of oxygen with 

nonmetal.  

Sodium oxide (Na2O) - Calcium Oxide 

(CaO) – (Al2O3).  

Carbon dioxide (CO2) – Sulpher trioxide 

(SO3).  

 

      Salts: 

    Compounds resulted from combination of positive ion (or atomic group) with negative       

atomic group (or ion except (O2).  

*  

   Mineral salts:  

Salts dissolved (soluble) in water  Salts undissolved 

(insoluble) in water  

Sodium chloride             

(NaCl)  

Sodium sulphide        

(Na2S)  
Silver chloride       (AgCl)  

Potassium sulphate         

 (K2SO4)     

Calcium nitrate        

[Ca(NO3)2]  

Lead iodide           (PbI2)  

Magnesium carbonate    (MgCO3)  Lead sulphate       (PbSO4)  
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February  Revision 
1) Complete:  

1- The bond in sodium chloride molecule (table salt) is ………..Whereas in 

water molecule is ………………. 

2- On dissolving acid in water, it gives ………. Positive ions, while alkali gives 

………… negative ions 

3-- Elements classified into …………., ……….…. and………….... 

4-- The valency of 13Al is……….…, while that of 20Ca is……….……. 

5-- During chemical reaction, sodium atom tend to………… one electron and 

changes into ………… 

6-- The bond in nitrogen molecule is …...while that of magnesium oxide is.….. 

7-- The bond in oxygen molecule is ……… while that of calcium oxide is …….. 

8- Acids change the color of litmus paper into ….. due to the presence of …. 

9- The outer level in 17Cl has ….…..…electron(s), so it form …….…… ion. Its 

bond is …………… bond 

10- ………. is one of acids has oxygen, while ….…. is one acids hasn't oxygen. 

11- The valency of sulphate group is ……while that of hydroxide group is …… 

12- ………..... is a liquid metal, but ………..…. is a liquid non-metal. 

13- Nitrogen atom has ……electrons, while nitrogen ion has ….…… electrons 

14- Acids have ………….… taste, while base has …………..…. taste 

15- The valency of 20Ca is ………...., while that of 17Cl is ……….and that of noble 

gas 18Ar is…………………… 

2) Put () or (x) and correct the wrong ones:  

1- All non-metals are bad conductor of electricity except graphite (         ) 

2- Lithium ion has one positive charge                               (        ) 
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3- All non-metals are solid except mercury  ( ) 

4- The bond in oxygen molecule is triple covalent  ( ) 

5- In ionic bond is formed due to attraction between positive and negative ions 
  

6- Water molecule consists of 2 atoms of two elements  ( ) 

7- The chemical formula of nitric acid is HNO3                           ( )  

3) Choose the correct answer:  
1- The number of known elements till now is ……………  

a. 118   b. 113   c. 92     d. 20  

2- From solid metal …………… 

a) Mercury  b. nitrogen          c. magnesium    d. chlorine  

3- The neutral atom…………… and change to positive ion. 

a. Gain electrons                             b. Charge of nucleus change   

c. number of energy levels increases.     d. lose electrons  

4- In positive ion – the number of protons …………… number of electrons.        

           a. less than         b. more than            c. equal  

5- The type of bond in water molecule ……………  

           a. covalent        b. single covalent  c. double covalent  

6- The triple covalent bond is formed in …………… molecule   

a. Hydrogen         b. Nitrogen             c. Oxygen   d. water  

7- Argon is ……………valent. 

          a. zero          b. mono   c. di                        d. Tri  

8- The chemical formula of carbonate is …………… 

a. Co3         b. Co              c.  HCo3             d. SO4  

9- …………… salt dissolve in water. 

a. K2 SO4         b. Cu CO3   c) Pb SO4  

10- ……………………….is the bond in hydrogen  molecule  

     a. covalent        b. single covalent  c. double covalent  
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4) Write scientific term: 
1- The number of electrons gained, lost or even shared during a chemical 

reaction. 

2- Elements have more than 4 electrons in outer level. 

3- An atom loses or gains electrons during chemical reaction     

4- - It is the atom which loses an electron or more during chemical reaction. 

5- An atom that doesn't give or gain any electrons during chemical reaction. 

6- The only non-metal that exists in a liquid state. 

7- An atom that give an electron or more during chemical reaction. 

8- Elements which the outermost shells are completely filled with electrons. 

9- The bond resulting from the electric attraction between positive ion (metal) 

and negative ion (non- metal). 

10- A bond resulting from participation (sharing) of each of two atoms with 

three electrons. 

11- The bond that is formed between Magnesium and oxygen. 

12- A set of atoms joined together behave like one atom during chemical 

reaction and have own valency. 

13-Compounds dissolved in water producing positive hydrogen atom. 

14- Substance that dissolve in water to produce negative hydroxide ion. 

15- Compounds resulted from the combination between oxygen and element. 

16- Compounds produced as a result of the combination of a positive ion with 

negative ion except oxygen. 
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5) Write the chemical formula of the following: 
The Compound Chemical 

formula 

The Compound Chemical 

formula 

1. Sodium Chloride  13. Sodium Oxide  
2. Sodium nitrate  14. Carbon Dioxide  
3. Sodium Carbonate  15. Hydrogen Chloride.  
4. Sodium Hydroxide 

    ( Caustic soda )  
 16- Sulphur trioxide  

5. Calcium Chloride  17- Sulphuric acid  
6. Calcium Nitrate  18- Nitric acid  
7. Calcium Carbonate  19- Hydrochloric acid  
8. Calcium Sulphate  20-Sulphur dioxide  
9. Calcium Hydroxide  21- Ferrous oxide  
10. Copper Carbonate  22- Ferric hydroxide  
11. Aluminum Carbonate  23- Water  
12. Aluminum Sulphate  24- Ammonium nitrate  

 

6) Give reason for: 
1-When an atom gives an electron or more, it becomes a positive ion. 

2-When an atom gains an electron or more, it becomes a negative ion. 

3-The bond in a molecules of magnesium oxide (MgO) is an ionic bond. 

4-Ionic bond produce compounds only not elements, but covalent bonds 

produce both element and compound. 

5- When an atom of chlorine (17Cl) is joined with an atom of sodium (11Na) the 

product will be ionic bond. 

6- When two atoms of chlorine are  joined together; the product will be covalent 

bond . 

7- The bond in Oxygen molecules is a double covalent bond. 

8-The bond in water molecule is a single covalent bond. 

9- Potassium (19K) is monovalent, while oxygen (8O) is divalent. 
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Model answer 
 
1- Single covalent       2- H – OH       3- Metals – nonmetals – inert gases 

4-  tri – di                     5- lose – positive ion      6- triple covalent – ionic 

7- double  - ionic       8- red – H+                       

 9-  (7) – negative ion – single  covalent  

10- H2SO4  - HCl 

11-  divalent  - mono valent       12-  mercury – bromine  

13- 7 – 10  

14- sour – bitter       15- divalent – monovalent – zero  
 

 

2}  

 1-  √                   2-  √                    3-x           4- x        5-√                6-  x             7-√    

 

 

   3}   

  1- a             2-     c                3- d               4-  b             5- b  

    

   6- b            7- a                   8-a                9-a               10 -b  

 

 

 

 

   4}  1- valency      2-  non metals     3- ion      4-positive ion        5- inert gas 

  

         6- bromine       7-  non metal       8- inert gases      9- ionic bond   

 

       10-covalent bond     11- ionic bond      12- atomic group     13-acids 

 

        14- bases             15- oxides      16 -salts  
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The Compound Chemical 

formula 

The Compound Chemical 

formula 

1. Sodium Chloride NaCl 13. Sodium Oxide Na2O 

2. Sodium nitrate NaNO3 14. Carbon Dioxide CO2 

3. Sodium Carbonate Na2CO3 15. Hydrogen Chloride. HCl 

4. Sodium Hydroxide 

    ( Caustic soda )  

NaOH 16- Sulphur trioxide SO3 

5. Calcium Chloride CaCl2 17- Sulphuric acid H2SO4 

6. Calcium Nitrate Ca(NO3)2 18- Nitric acid HNO3 

7. Calcium Carbonate CaCO3 19- Hydrochloric acid HCl 

8. Calcium Sulphate CaSO4 20-Sulphur dioxide SO2 

9. Calcium Hydroxide Ca(OH)2 21- Ferrous oxide FeO 

10. Copper Carbonate CuCO3 22- Ferric hydroxide Fe2O3 

11. Aluminum Carbonate Al2(CO3)3 23- Water H2O 

12. Aluminum Sulphate Al2(SO4)3 24- Ammonium nitrate NH4NO3 

6} 

1- Bec. The number of positive protons is more than the number of negative electrons 

2- Bec. The number of positive protons is less than the number of negative electrons.  

3-Bec. Magnesium is metal  lose 2 electrons  and change into positive ion while 

oxygen is non metal gain 2 electrons and change into negative ion  . 

4-bec. Ionic bond occurs between two different elements one metal and the 

other one non metal  - while covalent bond occurs between two nonmetals  

5- Bec. sodium is metal  lose 1 electron  and change into positive ion while 

chlorine is non metal gain 1 electron1 and change into negative ion   

6- Bec. Both of atoms are nonmetals each one share with one electron  

7- Bec. Each oxygen atom share with two electrons  

8- Bec. Each oxygen atom share with one electron  

9- Bec. Potassium atom tend to lose one electron in the outer most energy level  

    While oxygen tend to gain two electrons in the outer most energy level 
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